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Preliminary Amendment 

Tn t he Claims: 

Please cancel claims 37, 55, 63-74, and 79. ?lcasc amend claim 18. Please add new 
claims 87-98. Claim 47 is witlidrawn. The claims are as follows: 

1. (Previously presented) An encapsulant composition comprising: 

a resin material selected from the group consisting of epoxy and cyanate ester resins; 

a flexibilizing agent comprising 2 percent to about 5 percent by weight of said 
composition; and 

a fdler material comprising substantially spherical or spheroidal particles, each particle 
having a diameter of less than about 41 microns, 

wherein the composition has a higher fracture toughness, a lower viscosity, increased 
thei-mal shock resistance at a temperature excursion below -40 ^C, or combinations thereof than 
the comjiosition would have if the flexibilizing agent were not present in the composition. 

2-13. (Canceled) 

14. (Previously presented) The composition of claim 1, wherein a portion of each of said spherical 
or spheroidal particles includes a layer of coupling agent positioned tliereon, and wherein the 
coupling agent comprises about 0,25% by weight of the filler material. 
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15^17. (Canceled) 

18. (Currently mnended) An electronic package comprising: 
a substrate having an upper surface; 

a semiconductor chip mounted on a portion of said upper surface of said substrate and 
electriciilly coupled to said substrate, said semiconductor chip having a bottom surface and at least 
one edge surface being substantially perpendicular to said bottom surface; and 

a material positioned on at least said portion of said upper surface of said substrate and 
against at least a portion of said at least one edge surface of said semiconductor chip, said material 
being an the cncapsulant composition of claim 1 wh i ch in cludes : 
a r es tn mate r ial/ 

arflcxibi l f z t ug ag e nt comp r ising 2 p er c e nt to about 5 p e r cent by weigh to f -said 
c o mpositi o n, and 

trffl l e r mat e rial c o mpnAing sub s tantially spherical o r sp h eioi d a l pailicks, each 
pa r t i cl e having a diainctci ' of less tlian ab o ut 41 mic ro ns, 

■wfer cin - iti c c o mp o sit io n has a h i gl icr fractu r e t o nglm c ss , a l o w e r visc o sity^ 
mcr c as c d tl icr mal sh o ck i ^e sista ti cc at - a tcinpcfAtui r excursi o n bel o w -40 °C, o r 
c o mb tna tt o ns Llier c of U^an the c o mposit io n w o uld ha v e if the Hcxibilizina ag e n t were n o t 
pr eac n t in - ti ic-eo mposition , 

19-40. (Canceled) 
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41 - (Previously presented) A method of making an encapsulant composition, the method 
comprising tlic steps of: 

providing a first quantily of resin material; 

adding to said first quantity of resin material a second quantity of flexibilizing agent by 
homogenizing said flexibilizing agent \n said first quantity of resin material by reacting said resin 
material and said flexibilizing agent together at a temperature of greater than about 100 degrees 
Celsius; 

adding to said first quantity of resin material a third quantity of filler material comprising 
substantially spherical or spheroidal paiticles, each particle having a diameter ofless than about 
41 microns; and 

blending said resin material, wherein after said blending said fiexibilizing agent comprises 
2 percent to about 5 percent by weight of said composition, 

wherein immediately after the steps of adding the flexibilizing agent and adding the filler 
material have bccnperfonned the composition is uncured and the composition is stable for a time 
period at least 1 2 hours, 

wherein the composition has a higher fracture toughness, a lower viscosity, increased 
thermal shock resistance at a temperature excursion below -40 "^C, or combinations thereof than 
the composition would have if the flexibilizing agent were not present in the composition, 

42. (Canceled) 

43. (Previously pr^ented) The method of claim 41, wherein said step of blending is performed 
09/778,996 7 



PAGE 8/17 * RCVD AT 10/612005 10:44:51 AM [Eastern Daylight rune] ' SVR:USPTO^FXRF-6130 * DN1S:2738300 * CSID: » DURATION (inn>ss):0344 



OCT-06-05 THU 10:11 AM 



FAX NO. 



P. 09 



under vacuum. 

44. (Previously presented) The method of claim 43, wherein said step of blending is peifonncd 
under vacuum at a pressure of about S milliririeters of mercury. 

45, (Canceled) 

46, (Prcvioxisly presented) The method of claim 41, wherein a portion of each of said spherical or 
spheroidal particles includes a layer of coupling agent positioned thereon, and wherein the 
coupling agent comprises about 0.25% by weight of the filler material* 

47. (Withdrawn) llic method of claim 41, wherein the method further comprises the steps of: 

after the steps of adding the flexibllizing agent and adding the filler material, applying the 
composilion to a gap between a substrate and a semiconductor chip» wherein the semiconductor 
chip is assembled to the substrate by CotitroUcd Collapse Chip Coimection (C4) interconnections, 
wherein the composition completely covers the C4 iiitcrcouneclions, wherein said applying tlie 
composition to the gap comprises dispensing the composition through nozzles underpressure 
between about 15 pounds per square inch and about 90 pounds per square inch at a temperatures 
between about 25 degrees "C and about 45 degrees *C to a surface of the substrate on which the 
semiconductor is assembled and to at least a portion of edges of a device that comprises the 
semiconductor chip so as to form a fillet; 

after the step of applying the composition to the gap, prcgellmg the composition by 
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PAGE 9/17 ' RCVD AT 10/612005 10:44:51 AM [Eastern Daylight fime] ' SVR:USPTO'EFXRF-6/30 ' DNIS:273g300 ' CSID: ' DURATION M:0344 



OCT-06-05 THU 10:11 AM 



FAX NO. 



P. 10 



healing the composition for a period of time between about 15 aiid about 60 minutes al a 
temperature between about 75 "C and about 100 "C; and 

after the pregcUing step, substantially curing the composition by heating the composition 
to a temperature between about 130 "C and about 1 80 'C for a period of tune between about 2 and 
about 4 hours. 

48-50. (Canceled) 

5 1 . (Previously presented) The composition of claim 1, wherein the composition has a higher 
fracture toughness than the composition would have if the flexibili'/ing agent were not present in 
the composition, wherein the flexibilizcr is homogeneously blended witli tlie resin, and wherein 
the floxibilizcr is adapted to chemically react with the resin material during a thermally induced 
chcnucal reaction. 

52. (Previously presented) The composition of claim I, whcrcm the composition has a lower 
viscosity than the composition would have if the flcxibilizing agent were not present in the 
composition. 

53. (Previously presented) The composition of claim 1^ wherein the composition has increased 
thennal shock resistance at a temperature excursion below -40 °C than the composition would 
have if the flcxibilizing agent were not present in the composition. 

097778,996 9 
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54, (Previously presented) The composiUon of claim I, wherein the flcxibilizing agent is a 
flexibilizcr blend comprising a first flexibilizcr and a thermoplastic, wherein the composition has 
a liighcr fracture tougliness and lower viscosity than the composition would have if the flexibilizcr 
blend were not present in the composition, wherein the thermoplastic is separated from the resin 
to fonn a two-phase morphology, and wherein the first flexibili'/er provides groups that connect 
crosslink sites in a network of the composition. 

55, (Canceled) 

56, (Previously presented) The composition of claim I, wherein the resin material consists of 
cpoxy resins, and wherein the flexibilizing agent comprises a thermoplastic that is soluble in a 
solution of the epoxy resins, 

57, (Previously pres6nte<i) The composition of claim 1, wherein the resin material consists of 
cpoxy resins, and wherein the flcxibilizing agent comprises a tliermoplastic that is insoluble in a 
solution of the epoxy resins, 

58, (Previously presented) The composition of claim 1, wherein the resin material consists of 
cpoxy resins, wherein the composition further comprises a surfactant comprising that facilitates 
mixing the filler with the epoxy resins, wherein the surfactant comprises non-ionic type surface 
active agents, and wherein the surfactant comprises between about 0.5% and about 3% by weight 
of the composition. 

09/778,996 10 
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59, (Previously presented) The composition of claim 1, wherein the filler material has a negative 
coefTicicnt of thermal expansion. 

60. (Previously presented) The composition of claim 1, wherein the composition further 
comprises an organic dye comprising leSsS than about 0.2% by weight of the composition, 

61 , (Previously presented) The composition of claim 1 , wherein the composition further 
comprises non-reactive organic solvents comprising less than about 0.2% by weight of tlic 
composition or the composition is completely free of non-reactive organic solvents. 

62. (Previously presented) Tiie composition of claim 1, wherein the composition is cured and has 
a coefficient of thennal expansion between about 25 and about 40 ppmA C, a glass transition 
Icmpcralure between about 140^ and about 190"* C, and a Shore D hardness greater than about 90. 

63-74. (Canceled) 

75. (Previously presented) The metliod of claim 41, wherein the composition has a higher fracture 
toughness than the composition would have if the ficxibilizing agent were not present m the 
composition, wherein the ficxibilizer is homogeneously blended with the resin, and wherein the 
flex ibilizcr is adapted to chemically react with the resin material during a thermally induced 
chemical reaction. 
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76. (Previously presented) The incthod of claim 41, wherein the composition has a lower viscosity 
than the composilion would have if the flexibilizing agent were not present in the composition, 

77. (Previously presented) The method of claim 41, wherein the composition has increased 
thcmial shock resistance at a temperature excursion below -40 °C than the composition would 
Mve iflhc flexibilizing agent were not present in the composition. 

78. (Previously presented) The method of claim 41, wherein the flexibilizing agent is a flexibili/cr 
blend comprising a first flexibihzer and a themioplastic, wherein the composition has a higher 
fracture toughness and lower viscosity than the composition would have if the flexibilizcr blend 
were not present in the composition, wherein the thermoplastic is separated from tiae resin to form 
a two-pliase morphology, and wherein the first flexibilizcr provides groups that coimect crosslink 
sites in a network of the composition. 

79. (Canceled) 

80. (Previously presented) The mctliod of claim 41, wherein die resin material consists of q^oxy 
resins, and wherein the flexibilizing agent comprises a tliermoplaslic that is soluble in a solution 
of the epoxy resins, 

81. (Previously presented) The method of claim 41, wherein the resin material consists of epoxy 
resins, and wherein the flexibilizing agent comprises a thermoplastic that is insoluble in a solution 
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oflhoq'^oxy resins, 

82. (Previously presented) The method ofclaim 41, wherein the resin material consists of cpoxy 
resins, wberciu the composition further comprises a surfactant comprising that facilitates mixing 
the filler with the cpoxy resins, wherein tlie surfactant comprises non-ionic type surface active 
agents, and wherein the surfactant comprises between about 0.5% and about 3% by weight of the 
composition, 

83- (Previously presented) The method ofclaim 41, wherein the filler material has a negative 
coefficient of thermal expansion. 

84. (Previously presented) The method ofclaim 41 , wherein the composition further comprises an 
Organic dye comprising less than about 0.2% by weight of the composition. 

85. (Previously presented) The method ofclaim 41, wherein the composition further comprises 
non-reactive organic solvents comprising less than about 0»2% by weiglit of the composition or 
the composition is completely free of non-reactive organic solvents. 

86. (Previously presented) The method ofclaim 41, wherein aHer the substantially curing step, the 
composition lias a coefficient of themial expansion between about 25 and about 40 ppm/° C, a 
glass imnsition temperature between about 140^ and about 190° C, and a Shore D hardness greater 
than about 90. 
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87. (New) composition of claim 1, wherein Ihe resin material consists of cpoxy resins, and 
wherein the cpoxy resins comprise 3',4-epoxycyclohcxylniethyl 
3,4-cpoxycyclohcxanecaiboxylate. 

88. (New) composition of claim 54, wherein the thennoplastic comprises a poly(aTylenc) ctlier, 
and wherein the first floxibilizer comprises bis(2,3-cpoxy-2-methylpropyl)cthcr. 

89. (New) composition of claim 1, wherein tlie filler material comprises zirconium tungstatc, 

90. (New) composition of claim 14, wherein the coupling agent compises 
b-(3,4-cpoxycyclohexyl) cthyltrimethoxy silanc. 

91. (New) composition of claim 58, wherein the surfactant comprises Triton X-IOO. 

92. (New) composition of claim 60, wherein tlic organic dye comprises uigrosine. 

93. (New) composition of claim 41, wherein the resin material consists of epoxy resins, and 
wherein the epoxy resins comprise 3',4*'epoxycyclohcxylmethyl 
3,4-epoxycyclohcxanccarboxyIate. 

94. (New) composition of claim 66, wherein the thermoplastic comprises a poly(aiylene) ether, 
and wherein the first flexibilizer comprises bis(2,3'-epoxy-2-mcthylpropyl)ethcr. 
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95. (New) composition of claim 41, wherein Uie filler material comprises zirconiuni lungstate. 

96. (New) composition of claim 46, wherein the coupling agent compises 
b-(3^4-.cpoxycyclohcxyl) ethyl tritnctlioxy silanc. 

97. (New) composition of claim 82, wherein tlie surfactant comprises Triton X-100. 

98. (New) composition of claim 84, wherein the orgaTiic dye comprises nigrosine. 
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